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INTRODUCTION
The presence of colon organisms in water is accepted
in present public health practises as indicative of fecal
contamination. The interpretation of the presence of the
colon-aerogenes group in milk is a matter of uncertainty
and disagreement.
The purpose of this study was to investigate the in-
fluence of initial Esch. communior contamination, time and
temperature, upon the rate of multiplication of Esch.
communior in raw fresh milk, especially the rate shortly
after milking, under the following conditions: Both low
and high grade milk, judged by the total bacterial count,
were employed. Inoculations representing low, medium
and high numbers of Esch. communior were inoculated into
the milk. The temperatures employed included a temperature
which was optimum, and one which was relatively low, for
the growth of Esch. communior.
This study was undertaken with the hope that certain
information might be obtained which would assist in de-
termining the value of the colon test as employed in de-
termining the sanitary quality of milk.
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REVIEW OF LITERATURE
Because of its importance in the diet of man, milk
should be pure and wholesome. One of the least desirable
contaminants is fecal matter. Fecal matter in milk is
objectionable, and for the sake of decency it must be kept
out. Fecal matter may also, at times, be the cause of
disease. Schroder (l), in 1907, demonstrated the virulence
of tubercle bacilli found in the feces of tuberculous cattle.
Kenyoun and Dieter (2), in 1912, investigated the bacterio-
logical quality of milk sold in Washington, D. C. They
reported large numbers of colon organisms in milk, the
numbers being: " in keeping with the sanitation of the
cows," and suggested the possibility of using the numbers
of colon organisms in raw milk as an index of initial fecal
contamination.
Brown and Gott(3), in 1924, in an unpublished article,
suggested the possibility of using Endo's medium for the
Esch. coli count, as an index of the sanitary condition
of production and handling of dairy products. The results
of Brown's and Gott's studies confirmed those of Kenyoun and
Dieter. Brown and Gott strongly advocated the use of Esch.
coli determination in raw milk, as an index of fecal contam-
ination.
Price (4), in 1928, reported: "During the past year we
have received scattered requests as to the value of suggested
proposed tests, using the presence of colon organisms in
milk as an index of initial fecal contamination of raw milk."
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Kline(5), in 1930, studied the possible value of the
dolon test on raw milk as an index of initial contamination
and reported: "We believe the laboratory by count of the
colon group can detect milk produced by dirty and careless
methods. It is also possible to detect milk produced
under unsanitary methods, yet held within the bacterial
limits of low count by the use of low temperatures for
cooling and holding." Kline further stated that: "I con-
tend that the next goal to be reached by the better class
of milk producers is a milk free from bacteria of the
colon group."
Brannon(6), in 1931, reported: "When using the coli
test to detect unsanitary methods in the production and
handling of ice cream and dairy products we have been able
to accomplish much improvement in the handling of these
products.
"
Breed (7), referee for the Standard Methods Committee
of the Laboratory Section of the American Public Health
Association in 1932, proposed the tentative adoption of
tests for organisms of the Escherichia-Aerobaeter group in
milk.
Ayers and Clemmer(8), in 1918, conducted a series
of investigations to determine the temperature required
for the growth of the Colon-Aerogenes group in milk, and
reported: "We found little or no growth of this group of
organisms in milk held at 50°F. for 24 hours."
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Finkelstein(9), in 1919, investigated the growth of the
Colon-Aerogenes group in milk as influenced by temperature.
He reported that: "A temperature of 50° F. , or lower
checked the growth of colon-aerogenes group in milk and
that a temperature of 60" F. or higher was required before
growth resulted in a rapid increase."
Sherman and Wing (10), in 1932, held 450 samples of
raw milk at 50° F. for 24 hours. The Colon organisms in the
milk increased 62 per cent. Sherman and Wing considered
the colon test unsatisfactory as an index of initial fecal
contamination.
Hunter (11), in 1919, studied the effect of temperature
upon the growth of Escherichia-Aerobacter organisms in
milk. He reported: "Fifty-nine samples of milk from an
average dairy averaged 52 Escherichia-Aerobacter per c.c.
of milk, with variations from 1 to 1000. The milk held
at 60° F. for 24 hours averaged 964 per c.c, with varia-
tions from to 10,000, while milk held at 70° F. averaged
60,762,000 per c.c. with variations from 1,000 to
1,000,000,000."
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EXPERIMENTAL
The Selection of the Test Organism
.
The writer made a study of available literature to
ascertain the species of Escherichia most commonly found
in milk. Hammer (12), in 1928, reported: "In most of the
work done on the Escherichia-Aerobacter organism from a
standpoint of dairy products, no attempt has been made to
carry the indentification to a species basis."
Kline (5), in 19S0, investigating the species of
Escherichia common to milk, reported that 73 per cent of
the species isolated were identified as Esch. communior.
Bergey(l3), in 1930, reported Esch. communior as an
inhabitant of the alimentary track of normal animals.
Ayers and Clemmer(8), in 1918, found the sources of
Escherichia in milk to be many and varied, but, a very
important and constant source of milk contamination is
fecal matter falling from the cow into the milk pail at
milking time."
Numbers of Esch . communior Employed in
Inoculation Experiments .
Colon organisms never have been reported present in
great numbers in fresh raw milk. Ayers and Clemmer(8), in
1918, reported: "Milk produced under the worst conditions
normally encountered rarely contained over 2,000 of these
(Colon) organisms per c.c."
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Finkelstein(9), in 1919 stated: "When care was
used In the production of milk, the number of Escherichia-
Aerobacter organisms was ordinarily small, averaging less
than 100 per c.c, when indifferent methods were used the
milk averaged 588 per c.c."
Kline (5), in 1930, reported that 86 per cent of the
certified, and 73 per cent of the low count milk, sold in
Oleans, N. Y. , was colon-free: "Only in one instance of
bootleg milk did the number exceed 1000 per c.c. of milk."
The Selection of Raw Milk
.
Raw milk, as shown by Rosenau and McCoy (16), in 1909,
had a variable germicidal action. Not only did the milk of
different cows vary, but the milk from the same cow varied
from milking to milking. Rosenau and McCoy destroyed this
germicidal action by pasteurizing the milk.
Co-existant with the bactericidal properties of raw
milk is the possible influence of the restraining action of
competing micro-organisms.
Two grades of raw milk were employed, in this study,
as media for the growth of Esch. communior. One was an
excellent grade of milk with an initial low bacterial
count, which would permit the effect of the bactericidal
action of the milk to be observed; and the other was a
poor grade of milk with a high bacterial count in which the
influence of competing micro-organisms could be studied.
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Temperature and Time of Incubation
.
Bacterial reproduction in a suitable medium is de-
pendent equally upon time and temperature.
The bactericidal action of raw milk as shown by Rosenau
and McCoy (16), varied with the holding temperature. At
o
98 F.
,
the bactericidal action was effective for about 4
° °
hours, whereas, at 50 F. to 70 F. , it continued for 8 to
10 hours.
Ayers, Cook, and Clemmer(l7), in 1918, reported the
influence of temperature on the bacterial increases in
milk. When milk with an initial bacterial count of
3,243 per c.c. was held at 50" F. , the bacterial count in-
creased to 4,056 per c.c. in 12 hours, and to 123,562 per
c.c. in 24 hours. The same milk held at 70°F., increased to
19,312 per c.c. in 12 hours, and to 10,006,875 per c.c.
in 24 hours.
o
Dairy ordinances require that milk De cooled to 50 F.
,
within two hours after milking, and held at or below this
temperature until delivery to the consumer, or to the dis-
tributor for pasteurization.
Much milk, however, in the Fall and Spring, arrives
at the processing plant at a temperature of 70° F. , and it is
well known that Esch. communior will grow rapidly at that
temperature. For the purpose of this investigation tern-
o °
peratures of 50 F. , and 70 F. , were selected as the ex-
perimental temperatures of incubation.
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Methods
The approximate determination of the desired number
of Esch. conimunior to be inoculated per c.c. of milk was
accomplished by the following technique:
A 12-hour subculture of Esch. communior on an agar
slant was aseptically removed with about 10 c.c. of sterile
physiological saline. From this original suspension a
1 to 1,000 dilution was prepared in sterile saline, and
shaken in a mechanical shaker for 15 minutes. One c.c. of
this shaken suspension was further diluted with 100 c.c. of
sterile saline, making a final dilution of 1 to 100,000. One
one-hundredth c.c. of this diluted saline suspension was
spread over a 1 sq. cm. area on a glass slide and stained
with aqueous methylene blue. With a calibrated microscope
25 fields were counted to determine the bacterial content of
each cubic centimeter of the suspension. Proper dilutions
of this 1 to 100,000 suspension were made in order to in-
troduce the desired number of Esch. communior into each c.c.
of milk. The dilutions of the suspension were so made that
at no time were more than 1.5c.c. of the suspension added to
the milk. Confirmation of the number of viable Esch.
communior in the 1 to 100,000 suspension was made by plat-
ing on Endo's agar of the following composition;
Endo»s Agar.
Dipotassium phosphate 3.5 grams.
Bacto peptone 10.0 grams.
Bacto lactose 10.0 grams.
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Saturated alcoholic basic fuchsin 8.0 grams
Sodium sulphite 2.5 grams
Bacto agar 15.0 grams
Distilled water 1000.0 grams
The agar was dissolved in water for 30 minutes in the
Arnold sterilizer. The dipotassium phosphate, dissolved
peptone, and lactose were added in the order named. With
all the ingredients in complete solution, the solution of
basic fuchsin was added and thoroughly shaken. Sodium sul-
phite was added and shaken until the fuchsin was nearly-
decolorized. Then 12 c.c. quantities of the medium were
placed in test tubes and autoclaved for 10 minutes at
10# pressure.
The number of Esch. communior colonies on the Endo's
agar was accepted as indicating the number of Esch. communior
inoculated per c.c. of milk.
One hundred and fifty c.c. of uncooled, fresh, raw
milk were placed in each of ten sterile 500 c.c. Erlenmeyer
flasks. The ten flasks were divided into two series of five
flasks each, and were lettered C, representing the control
flask; L, the flask which received the smallest inoculum;
M, the flask which received the intermediate inoculum; and
H, the flask which received the largest inoculum. An un-
inoculated flask of milk was kept for temperature control.
The flasks were cooled to the experimental temperatures
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of 50° and 70°F. before inoculation. These temperatures
were maintained during the holding period. Ice was employed
when necessary to maintain the temperature of 50° F. . Uniform
temperature of the milk was insured by frequent shaking of
the flasks.
Preliminary Experiments
.
In order to determine the species of Escherichia to
be employed in this study, examinations were made of the
milk sold in Amherst by eight different dairymen.
Escherichia communior proved to be the prevailing
species of Escherichia present in the milk. Identification
of the species was made according to Levine »s (14) , class-
ification which follows:
A short rod, mobile, non-sporulating, gram-
negative, fermenting lactose and sucrose
with the production of acid and gas, methyl
red positive, Voges-Proskauer negative.
The experimental organism employed in the following ex-
periments was obtained from partially dried cow's feces
removed from the flank of a dairy cow. The organism was
taken from an Endo's agar plate previously inoculated with
an aqueous suspension of the feces, purified by
Ruchhoft »s (15)
,
method, and identified as Esch. communior
according to Levine 's (14) , classification. A stock culture
was carried on nutrient agar (pH 7.0), and subcultures were
made every 48 hours.
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In order to choose the number of Esch. communior
best suited for inoculation, 46 samples of milk were
examined. Results showed that 60.7 per cent were
Escherichia-free, 30.3 per cent varied from 10 to 100
Escherichia per c.c, 7.2 per cent contained from 100
to 1,000 Escherichia per c.c, and 1.8 per cent contained
1,200 Escherichia per c.c. The age of the milk samples
was from 6 to 19 hours.
On the basis of these variable, yet generally low,
Escherichia counts, and similar numbers reported in the
literature, the writer decided to inoculate at the rate
of approximately ten, fifty, one hundred, five hundred
and one thousand Esch. communior per c.c. of raw milk.
The reason for using such a small number as ten Esch.
communior per c.c. of milk was to determine what chances
such small numbers of Esch. communior might have of sur-
viving, the bactericidal action of milk, and the influence
of competing bacteria normally present in milk.
For determining the time interval and the temperature
best suited for this study, preliminary investigation of
milk artifically inoculated with Esch. communior showed
that with a holding temperature of 50° F. eight hours was
necessary before any increase of the organism occurred,
provided the milk was inoculated shortly after milking.
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Determination of the Lag Period of
Escherichia communior in Milk
The lag period, as used in this report, is the period
of bacterial adjustment in the medium, extending from the
time of inoculation to the time when definite and con-
tinuous multiplication is observed.
To determine the lag period of Esch. communior in
milk at 50° F. and 70° F., and the subsequent rate of multi-
plication of the organism following the lag period, it was
decided to provide sufficient holding time to note changes
occurring in numbers of Escherichia during the lag and
post lag periods. Consequently the milk was incubated
for 16 consecutive hours at 50°and 70° F. with platings
after holding at the holding temperature for one, four,
eight, ten, twelve, fourteen and sixteen hours. Uninoc-
ulated control samples were treated in the same manner.
Platings were made in Endo's agar for the determin-
ation of Esch. communior. Lactose acid-fuchsin agar was
used for the total bacterial count, and was prepared as
follows
:
Peptone 10.0 grams
Meat extract 3.0 grams
Salt 5.0 grams
Lactose 5.0 grams
Sat. alcoholic acid fuchsin 5.0 grams
Bacto agar 15.0 grams
Distilled water 1000.0 grams
The meat extract, salt, lactose and acid fuchsin
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dis solved in a portion of the water and the reaction
adjusted to pH 7.2. The agar was separately dissolved in
the remainder of the water and added to the fluid portion
of the medium. Twelve c.c. quantities of the medium were
placed in test tubes and sterilized in the autoclave for
15 minutes at 15# pressure.
All platings were made in duplicate and the plates
were incubated for 48 hours at 37.5 C.
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RESULTS OF EXPERIMENTS.
Experiment I
Rate of Multiplication of Escherichia
Communior in a Good Grade of Raw Milk at 50° F
.
,
Holding Time, 16 Hours .
The results obtained in Experiment I are shown in
Table I and Graphs I and II.
Low initial inoculation of Esch. communior is represent-
ed by an inoculum of 50 and 70 cells per c.c. of milk.
High initial inoculation is represented by an inoculum of
425 and 850 cells per c.c. of milk.
The general trends of the experiments using 50 and
70 Esch. communior were very similar so the two can be
discussed together. Where 425 and 850 Esch. communior
were used as a large inoculum the results were similar and
can be considered together.
A comparison of the increases of Eseh. communior
after the lag period with the total bacterial count showed
that the increase in the number of Esch. communior was
considerably greater than the increase in the total number
of bacteria.
Low Inoculum
Esch. communior Trend ; There was a gradual decrease
of the number of Esch. communior for 12 hours of the hold-
ing period. Between 12 and 16 hours the increase in
-15-
numbers was marked and reached a number considerably
above that of the initial inoculum.
Total Bacterial Content ; There was a gradual decrease,
though not very great, throughout the entire 16 hours of
the holding period.
High Inoculum
Esch. communior Trend ; There was a decrease in the
number of Esch. communior similar to that observed with
the low inoculum. An increase took place between the
12th and 16th hour. The final number of Esch. communior,
however, did not quite reach the number of the original
inoculum.
Total Bacterial Content: The total bacterial content
of the milk remained practically stationary throughout
the entire holding period.
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Experiment II
Rate of Multiplication of Escherichia
Communior in a Good Grade of Raw Milk at 70°F
.
,
Holding Time
. 16 Hours
.
The results obtained in Experiment II are shown in
Table II and Graphs III and IV.
Low initial inoculation is represented by an inoculum
of 50 and 70 Esch. communior per c.c. of milk. High
initial inoculation is represented by an inoculum of 425
and 850 Esch. communior per c.c. of milk.
Low Inoculum
Esch
.
communior Trend ; There was a gradual and slight
decrease in the numbers of Esch. communior for 12 hours
of the holding period for 70 cells, and 10 hours of the
holding period for 50 cells. There were very great in-
creases in numbers for both quantities of inoculum between
12 and 16 hours, to a number much above the number
originally inoculated.
Total Bacterial Content : There was a gradual and slight
decrease in the number of total bacteria for 4 hours,
followed by a very marked increase in numbers between 4
and 16 hours, to a number well above that of the initial
content.
The trend of Esch. communior is similar to that of the
total bacterial content.
High Inoculum
Esch . communior Trend : A gradual and slight decrease
-17-
in the number of Esch. communior occurred for 8 hours,
followed by a rapid and marked Increase in the number
of the organism, to a number well above that of the
initial inoculum.
Total Bacterial Content : A slight decrease in the
number of total bacteria took place for one hour, followed
by a rapid and marked increase which after 8 hours was
comparable with the Esch. communior increase.
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Experiment III
Rate of Multiplication of Escherichia
Communior in a Poor Grade of Raw Milk at 50°
F
.
,
Holding Time, 16 Hours
.
The results obtained in Experiment III are shown
in Table III and Graphs V and VI.
Low initial inoculation of Esch. communior is
represented by an inoculum of 30 and 90 cells per c.c. of
milk. High initial inoculation is represented by an
inoculum of 420 and 840 cells per c.c. of milk.
Low Inoculum
Esch
. communior Trend : There was a slight decrease
in the number of Esch. communior through the 10th hour,
and then a slight increase between the 10th and 16th
hours, to a number about equal to, or in a few counts
slightly above the quantity initially inoculated into the
milk.
Total Bacterial Content : There was a slight decrease
in the number of total bacteria for the first 8 hours,
followed by a marked increase between the 10th and 16th
hours, to a number very much greater than that of the
total bacterial count at the beginning of the experiment.
High Inoculum
Esch . communior Trend : There was a slow and consider-
able decrease in the number of Esch. communior through
the 12th hour, followed by a very small increase which
did not reach nearly to the initial inoculum.
-19-
Total Bacterial Content: There was a slight
decrease in the number of total bacteria for 1 hour,
followed by a slow increase through the 16th hour, to a
number slightly above that of the initial total bacterial
content.
-20-
Experiment IV
Rate of Multiplication of Escherichia
Communior in a Poor Grade of Raw Milk at 70° F
.
,
Holding Time
. 16 Hours .
The results obtained in Experiment IV are shown in
Table IV and Graphs VII and VIII.
Low initial inoculation of Esch. communior is
represented by an inoculum of 30 and 90 cells per c.c.
of milk. High initial inoculation of Esch. communior
is represented by an inoculum of 420 and 840 cells per
c.c. of milk.
Low Inoculum
Esch
.
communior Trend: There was a slight decrease
in the number of Esch. communior through 8 hours followed
by a very great and rapid increase to a number well above
that of the initial inoculum.
Total Bacterial Content : There was a slight decrease
in the number of total bacteria through the 4th hour,
which was followed by a very great and rapid increase
through the 16th hour to a number far greater than that
of the initial bacterial count.
High Inoculum
Esch . communior Trend : There was a very slight
decrease in the number of Esch. communior through the
4th hour, which was followed by a rapid and marked increase
to a number greatly above that of the initial inoculum.
-21-
Total Bacterial Content ; There was a very great
increase in the total number of bacteria from the time
of inoculation through the 16 hours of the holding
period. The final number of total bacteria was very much
greater than the initial total bacterial count of the
milk.
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GENERAL DISCUSSION.
It will be observed that two lots of high grade
milk, and two lots of poor grade milk were employed in
the experiments. This was made necessary because the
large number of platings in each experiment limited the
amount of work which could be done with one lot of milk.
Results obtained with the two lots of high grade milk
compared satisfactorily; the same was true of the two
lots of poor grade milk.
The explanation of the reason for using as a low
inoculum fifty and seventy cells of inoculum per c.c. of
milk in the high grade milk, and thirty and ninety cells
of inoculum per c.c. of milk in the poor grade milk was the
fact that the experiments could not be conducted at the
same time because of the number of platings which had to
be made for each experiment. The same fact accounted for
the different numbers of Esch. communior being employed
for high inoculums in the different experiments.
The apparent disappearance of Esch. communior when
inoculated at the rate of 10 cells per c.c. of milk, and
their reappearance late in the experiment, resulted in
numbers too small to be significant. The results of the
inoculations of approximately one hundred cells per c.c.
of milk were similar to the low inoculum, so they are
omitted from the tables and from the discussion.
Comparison of Results of Experiments .
Temperature Influence on Esch
. communior Growth
.
A comparison of the Esch. communior growth trend
in a good grade of milk, and in a poor grade of milk
both inoculated with Esch. communior and held at 50° F.,
showed lag periods which were similar, lasting for about
12 hours. In the high grade milk with a low inoculum,
the increase following the lag period reached a number
greatly above that of the original inoculum. The other
increases of Esch. communior in both grades of milk at
50° F. were similar and either slightly exceeded or did
not quite reach the numbers of the initial inoculum.
A comparison of the Esch. communior trend in a good
grade of milk and a poor grade of milk both inoculated
with Esch. communior and held at 70° F. during the holding
period, showed that in the good grade milk the lag period
lasted generally for 8 to 12 hours, whereas in the poor
grade of milk the lag period lasted 4 to 8 hours. The
increase of numbers of Esch. communior subsequent to the
lag period, in both grades of milk, reached a number much
greater than that of the initial inoculum. The rate of
multiplication of Esch. communior was very similar in both
the good and the poor grades of milk.
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Temperature Influence on Comparative
Rates, of Growth of Esch. communior
and Total Bacterial Content .
The trend of Esch. communior growth compared with
the trend of the total bacterial content in the good
grade of milk inoculated with Esch. communior and held at
50° F. during the holding period showed that the number
of Esch. communior decreased for 12 hours, whereas the
total bacterial content either decreased or remained
stationary during the same period. The Esch. communior
after its lag period increased in numbers at a rate
considerably faster than the rate of increase of the total
bacterial content of the milk. The trend of Esch.
communior compared with the trend of the total bacterial
content in a poor grade of milk inoculated with Esch.
communior and held at 50° F. during the holding period
showed that the numbers of Esch. communior decreased for
10 to 12 hours, whereas the total bacterial content de-
creased for 1 hour with the low inoculum of Esch.
communior.
The trend of Esch. communior growth compared with the
trend of the total bacterial content in the good grade of
milk inoculated with Esch. communior and held at 70° F.,
during the holding period, showed that both the Esch.
communior and the total bacterial content increased to
numbars considerably greater than those initially present.
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The numbers of Esch. communior increased much more
rapidly than did the total bacterial content.
The trend of Esch. communior growth compared with
the trend of the total bacterial content in the poor grade
of milk inoculated with Esch. communior and held at 70° F.
during the holding period, showed that both the Esch.
communior growth and total bacterial eontent increased to
numbers much greater than those initially present. The
increase of Esch. communior is not as great as the increase
in the total bacterial content.
From the results of the above experiments the follow-
ing comments can be made concerning the use of a test for
Escherichia contamination as an index of the sanitary
quality of milk.
1. The presence of Escherichia in milk represents
an initial contamination which in most cases is from a
fecal source. For that reason if any considerable numbers
of Escherichia are found in a milk, careless methods of
production and handling of the milk are indicated. There-
fore a test for Escherichia can be recommended as an index
of the sanitary quality of milk.
2. If the purpose of a test for Escherichia is to
determine the number of organisms present in the milk at
the time of milking, the milk should be tested within
12 hours after milking. A lag period in the growth of
Esch. communior was observed for 12 hours of the holding
period, after which a marked increase in the number of the
organisms was noted. For that reason, if milk is tested
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later than 12 hours after milking, the number of
Escherichia observed on plates would represent an increase
in the number of the organisms rather than the initial
content.
3. Sherman and Wing (10) stated: "In the case of
high grade raw milks containing less than 10,000 total
bacteria per c.c, the colon test may have a place as a
supplementary index of quality. If it is used for such
milks, a standard of less than 100 per c.c. would not
seem to be unreasonable. If the time should arrive
when all milk is required to be promptly cooled to 45°F.
and maintained at this temperature, the colon test might
well prove to be of more general value."
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SUMMARY.
1. The temperature of 50° F. was not sufficiently
low to inhibit the growth of Esch. communior in milk.
At 70° F. the growth was very rapid.
2. At 50° F. the lag period of Esch. communior
growth averaged 12 hours in both the good and the poor
grades of milk. At 70° F. the lag period of Esch. communior
was of shorter duration than at 50° F. With a large
inoculum the lag period was shorter than with a small
inoculum, in both grades of milk held at 70° F.
3. At 50° F. the Esch. communior increased in numbers
after the lag period in both the good and poor grades of
milk, but only in the good grade milk with the low Esch.
communior inoculum did the final number of Escherichia
exceed the number in inoculum. At 70° F. the numbers of
Esch. communior increased in all experiments to numbers
much larger than those inoculated.
4. The increase of Esch. communior was greater in
the good grade of milk at 70° F. than in the poor milk
at that temperature.
5. The test for Escherichia in milk when used in
conjunction with a total bacterial count should be of
value in determining the sanitary quality of milk.
-28-
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